Nine years has passed since the EU accession, thus, it is possible to make an objective evaluation about the impacts of the accession. Several reviews were made in this topic, but most of them made their assessment at macroeconomic level. This research focuses on the impacts of accession at farm level, using the data of the EU Farm Accountancy Data Network (FADN) database. The main goals of this research were to explore the impacts of the accession on different farm sizes and types of farming and to find which types of farming were the 'winners' or the 'losers' of the accession. For the research, the primary data of the Hungarian FADN database were used (between the years 2002 and 2009) created by the Hungarian Research Institute of Agricultural Economics. Based on the domestic and international sources, the ROE ratio was chosen as a top-indicator for measuring profitability, and was used during the further examinations. Based on the research results I show how the profitability of different farm types and farm sizes have been changed and which farm types and sizes may be considered more and less successful since the date of EU accession.
Introduction
The EU accession has brought not only new opportunities, but also many challenges for the new member states. Nine years after the first round of the EU enlargement, the new member states are able to examine and evaluate the impacts of the accession. The scientific reviews of this field discussed the problems and the results mostly at macrolevel and examined the general macroeconomic impacts of the accession in the agricultural sector (see among others at Wilkin, 2007; Doucha és Foltýn, 2008; Csáki and Jámbor, 2010 and 2012; Kapronczai, 2011; Popp and Székely, 2011) . The main objective of our research was to make this evaluation at farm level.
EU accession has brought many changes and many questions. What changes and what type of development can be observed in the agricultural sector and among the farms after the accession? Which types of farming could take the advantages of the accession, which could work successfully and became competitive and which ones became the losers after the accession?
When examining competitiveness, we have to consider the basic statements of Porter (1980) , who described the microeconomic business environment by his five forces model, where the connections and the rivalry between the players of a given industry were illustrated. According to Porter (1990) three levels of competitiveness may be differentiated, the level of enterprises (micro-level), regions or sectors Popp and Székely (2011) suggested renewing or establishing new vertical connections between the players of the whole supply chain, in order to improve the bargaining power of the producers. Lakner et al. (2007) highlighted that the most important problem in the Hungarian agriculture and the whole food chain, is the dominance of the processing industry and the retailers (some examples: late payment, forced price reduction, slotting fee, etc). This dominance in many cases can destroy the liquidity of the producers and make their operation nearly impossible.
The competitiveness of the Hungarian agricultural sector was also examined in financial aspects. Borbély et al. (2011) and Baranyi et al. (2012) underlined that the unfavourable tendencies of the profitability, efficiency and financial position of the Hungarian agricultural enterprises have started after the political changes, and the financial performance of the Hungarian agricultural enterprises have not improved significantly in the examined period (between 2002 and 2009). They observed that the accession has influenced the ratios of the agricultural enterprises only for short time, the number of the businesses increased, but they had been established with low issued capital. The retained profit of the years slightly increased, especially in 2005 owing to favourable agricultural output prices. Some of these effects was only temporary and their influence was eliminated after 2006. The results of the cited authors show that assets -primarily fixed assets -and the investment activity also show an increasing trend because of the new credit facilities and EU support possibilities. One of the greatest problems is the high rate of stocks and receivables; the financing between creditors and receivers has many problems. Most of the agricultural enterprises have liquidity problems. (Baranyi et al., 2012) Hustiné (2012) analyzed the performance of the Hungarian agricultural enterprises and the food-processing sector. According to her results, most of the agricultural enterprises cannot take the advantages of several supports (e.g. tax allowances) because of their poor financial performance. Törőné (2012) highlighted that there is a significant difference between Hungarian agricultural enterprises according to their size; the small sized enterprises (mostly family farms) are unable to develop and they are lagging behind the better-developed large agricultural companies.
Material and methods
This research work was conducted in two steps: at first, an evaluation was made at international level, in which the FADN (Farm Accountancy Data Network) data of the Visegrad countries (Czech Republic, Hungary, Poland and Slovakia) were examined, analyzed and compared to the average of the FADN data of the EU-15 member states. A part of the results of this stage has already been published Törő-Dunay et al., 2012) .
After the international comparison, a detailed analysis of the Hungarian farms was conducted, based on the primary data of the Hungarian FADN system. The ultimate goal of this stage of the research was to explore which types of farming may be considered as most competitive, which sectors became the "losers" and which became the "winners" of the accession. The results of both research stages confirmed the hypothesis that different farm types could use differently the available EU supports and they could take the advantages of the EU accession in a different way.
The research data for the international comparison were imported from the secondary data of the FADN international public database for the four Visegrad countries and the EU-15 countries.
In accordance with the definition of Annex II of Commission Regulation (EEC) No 2237/77, data in the farm return concern exclusively the agricultural holding, they refer to activities of the holding itself, including forestry and farm tourism if they are managed as part of the holding. Non-farming activities of the farmer and his family are not included. (Official Journal, 1977) The FADN, which was established in 1965, is a survey carried out by the Member States of the European Union. Every year it collects accountancy data from about 80.000 agricultural holdings in the member states. The FADN is the only source of micro-economic data that is harmonised (the bookkeeping principles are the same in all Member States) and is representative of the commercial agricultural holdings in the EU. Holdings are selected to take part in the survey on the basis of sampling plans established at the level of each region in the Union. The Community typology defines the (economic) size of an agricultural holding according to its potential gross added value (total standard gross margin). Specialisation (i.e. the type of farming) of the farms is determined based on the contributions of the different lines of production to the total standard gross margin (SGM). In the past years the system has changed the base of the calculations for standard output (SO) but in the period of the research only the SGM was in use. The holding's economic size is expressed in European size units (ESU). (EC, 2007) For the international comparison and the analysis of the Hungarian farms, the same methods were used. After the data procession, a detailed financial analysis of the examined enterprises was completed and the results were controlled by statistical methods. The statistical analyses were taken by the SPSS 18 programme, the differences were verified by one-way ANOVA.
For the analysis of the financial situation of agricultural enterprises, 20 indicators were determined and classified into the five groups: indicators of capital structure, profitability, efficiency, liquidity and special indicators for EU supports.
According to the results of the former, international comparison, the support policy of the CAP could just slightly improve the financial situation of the agricultural enterprises, but it was not enough to increase competitiveness and efficiency of the farms. In case of small farms, this help was enough to maintain their operation and production, but it was not enough to improve their production. The advantages of the accession -the expanded market, the co-financed investments and modernization programmes, the higher income level increased by the payments etc. -could not been utilized by most of the farms. As the results of this international comparison Hungary showed the worst results among the V4 countries, therefore the more detailed data of the Hungarian farms were taken into further investigation.
The primary data of the Hungarian agricultural enterprises were imported from the Hungarian FADN database on the courtesy of the AKI (Research Institute of Agricultural Economics). The Hungarian FADN system consists of approximately 1900 sample farms. The sample represents nearly 90 thousand agricultural enterprises over 2 ESU. The Hungarian FADN makes accrual accounting not only for corporate farms but also for individual farms. (Keszthelyi and Pesti, 2010) .
As the main goal of this research stage was to evaluate the impacts of the EU accession on the different farm types, a common basis should be selected for comparison. Different literature sources suggest using financial performance indicators for comparing the different enterprises, because financial performance may be linked to the assessment of the profitability, efficiency and competitiveness of the enterprises. The comparison may be conducted using so-called top-indicators and indicator systems, which provides information in a concentrated way about the financial performance. Based on the domestic and international sources (Körmendi and Tóth, 2003; Milbourn and Haight, 2005; Kresalek, 2007) , the ROE ratio (Return on Equity) was chosen as a top-indicator, and its values were used during the examinations.
The ROE values were calculated by the following formula from the original farm data:
ROE = Net income / Equity
After filtering the databases, a complex financial analysis of the agricultural enterprises were conducted. 22 indicators were determined and calculated, which were classified into five groups: capital structure, profitability, efficiency, liquidity indicators, and special indicators for EU supports.
The results of the financial analysis were controlled by statistical methods. The statistical analyses were taken by the SPSS 18 (PASW Statistics 18) for Windows programme; where we used cross table analysis (Chi-square tests), one-way and multiway ANOVA, and regression analysis methods.
Results and discussion
At first, the original database should be filtered, because the research was focused only on those farms, which provided data for the FADN in the whole examination period (between 2002 and 2009), therefore the original database of the Hungarian FADN farms were reduced, and only 742 farms were chosen for our further researches. By this selection, the distorting effects of the changes among data suppliers could be avoided.
Data processing (Hungarian FADN database)
The main objectives of the research were to explore the impacts of the accession on different types of farming. Types of farming were determined in accordance with the FADN principles (European Commission, 2007), but for this research, the groups were aggregated in order to provide the correct sample size, thus the following farm type groups were examined:
▪ fieldcrops, ▪ horticulture, grapes, fruit production, permanent crops, ▪ dairy farms, ▪ cattle, sheep and goat production, ▪ granivores (pig and poultry), ▪ mixed farms. The basic concept of the research was to disclose the distorting effects of the different years (e.g. the different weather conditions, prices, inflation) as much as possible, in order to evaluate only the impacts of the EU accession. Therefore, two periods were formed from the original eight-year long period -before and after the accession -and the arithmetic average values of ROE were calculated for both periods. In order to make better comparison, only those farms were selected into the further examinations, which production structure and their size was not changed. Only 499 of the original 742 farms did not change their farm size, and only 329 of them did not change their farm type either. These 329 farms were drawn into the further examinations because they can be considered as the most stable farms.
The 329 farms were ranked according to their average ROE ratios, and by appointing the quartile values, the farms were ranked according to the quartile groups (lower 25%, lower middle, upper-middle, upper 25%). The assessment was conducted according to these quartile groups. Figure 1 illustrates the share of different farm types in the sample of 329 Hungarian farms. The greatest share (64,7%) of the farms was specialized in field crops production, the second largest groups were farms with horticulture, wine and permanent crops, and the group of mixed farms, they are followed by the dairy and pig and poultry farms (granivores) and the smallest share represents the cattle, sheep and goat production.
Impacts of the types of farming on the profitability of agricultural enterprises by evaluating the average ROE values
The distribution of farms according to types of farming given by the quartile groups according calculated with the average ROE values are detailed in Table 1 Table 1 , in the pre-accession period (2002) (2003) ) the dominance of the field crop producing farms may be observed in the upper 25% group, which means that more than 75% of the most successful farms were specialized in field crops before accession to the European Union. Horticulture, wine and permanent crop producing, dairy farms and the granivores production represent nearly the same share in the upper 25% quartile group (6-7%), while cattle farms are not represented at all among those farms, which may be regarded as most successful.
In the lower 25% and lower-middle groups -that means less successful farms -the share of horticulture, wine and permanent crops and the mixed farms was much higher than their share in the total sample (given by Figure 1 ), which implies, that most of the horticultural and mixed farms were not among the most successful farms before the accession. Table 1 .). The most obvious change in the post-accession period is the significant decrease (by 20%) of the field crop producing farms in the lower 25% quartile group (from 57,3% to 37,8%). This suggests the stability and the more favourable situation of the field crop farms, in comparison with the other farm types.
In the lower quartile groups -that means, in the less successful farm types -the share of horticulture, wine and permanent crop farming enterprises increased significantly (these farms represented 14,6% in the pre-accession period, and more than 25% after the accession). The share of dairy farms and granivores producing farms also increased in the lower quartile groups after the accession (from 2,4% to 8,5% and from 6,1% to 9,8% respectively).
The dominance of field crop farming is obvious in the most successful group (i.e. in the upper 25%), and it shows a slight increase after the accession, meanwhile the share of all the other farm types has been reduced. These changes show a clear evidence of the success of field crops farming. On the contrary, the decrease of the specialized, labour-and capital-intensive farm types (such as horticulture, wine, dairy farms) and the granivores production (which has no EU-supports is also significant in the upper 25%. Figure 2 illustrates the changes between the two examined periods. The diagram shows clearly the decreased share of fieldcrop producer farms in the lower quartile, which implies the stability and the greater chance of these types of farms for being competitive. The situation is reverse in case of horticultural farms, their share increased in the lowest 25% group. The dairy farms and the pig and poultry (granivores) producing farms has also increased their share in the lower 25%, which shows their relative unsuccessfulness.
If we examine the distribution of the different quartile groups calculated by the average ROE values of the farms, it is also be observed that in the pre-accession period, the highest share in the upper 25% was represented by field crop farms, dairy farms and granivores producing farms. (See Figure 3 for the pre-accession period and Figure 4 for the post-accession period.)
The share of dairy farms was outstanding in the upper middle quartile group. In the lower 25% the share of cattle, sheep and goat producing farms was the highest, while the dairy farms represented the lowest ratio.
After the accession, the share of farms in the lower 25% (black colour) and lowermiddle group (dark grey colour) have increased in all farm types, except for fieldcrop producing farms. It means that field crop producers were could improve their profitability better than farms operating in other farm types. The most radical decrease may be observed in horticulture, dairy farms and in granivores production, where the share of farms in the lower quartile group has increased dramatically (from 20% to nearly 60% in horticulture, from 10% to 35% in dairy farms, and from 30% to 50% in granivores production.
The upper quartiles (upper 25% and upper middle groups) may be considered as the 'successful' group; with higher average ROE values (see white and light grey columns). The changes were not significant in the upper 25% in all farm types, which means that the most profitable farms could be probably stable. The changes are more remarkable in upper middle category (light grey coloured columns), where the most significant decrease may be observed in dairy farms and granivores producing farms. The situation of cattle, sheep and goat producing farms remained nearly unchanged, and the changes of mixed farms show only a slight decrease in the upper 25%, but it also may be considered as relatively stable.
According to the results given by Figure 3 and Figure 4 , we can state that the changes between the two periods are likely to be observed in the share of farms in the lower quartile groups. The share of horticulture, grapes and fruit producing farms, dairy farms and pig and poultry (granivores) farms increased significantly, which means that they lost their former profitability position. 
Summary of the results
As it has already been mentioned, the results of our research -the changes in the ROE values of the farms -can be considered as the impacts of the EU accession, which brought different market and economic conditions and a new supporting system, because:
▪ those farms were excluded from the examinations, which changed their size categories and types of farming, and ▪ the positive and negative impacts of the different years (weather, prices, inflation) were excluded by using the average data of the two periods. The examinations carried out by the average ROE ratios have resulted that the position of field crop producing farms strengthened; the role of cattle and mixed farms remained unchanged, the importance of granivores decreased slightly, while the horticulture, wine and permanent crop producing farms and dairy farms may be considered 'unsuccessful' as they lost their role after the accession. These changes are summarized by Table 2 , where the arrows show the direction of the changes, i.e. the increase or the decrease of the share of different farm types in the given quartile group.
We also examined the distribution of farms according to the different quartile groups, which also confirmed this observation. Other Hungarian authors (Keszthelyi and Pesti, 2008 ) have given similar conclusions, when they had examined the possible changes of the EU supports by the introduction the SPS system. According to the results of their model, the 'winners' of the new system could be the fieldcrop producer farms, while the greatest 'losers' would be the granivores producers. This situation is very strange, because according to Illés (1998) , granivores production sector is more flexible then other livestock sectors, and reacts well to the changes of the economic environment.
It is suggested that the agricultural strategy should pay a special attention on these unfavourable changes. Hungarian authors also concluded that one of the most important factors that determine the profitability of the farms and the production structure is the supporting system, but the general economic factors (supply and demand conditions, prices, etc.) play a similarly determinant role.
Conclusions
In Hungarian and international literature sources the impacts of EU-accession were evaluated mainly at macroeconomic level, where the assessment of farm-level impacts were determined as only as partial objectives. The researches connected to this paper clearly focused on the farm level impacts.
In Hungary, after the accession, the EU support policy could slightly improve the financial situation of the farms, but it was not enough to increase competitiveness and efficiency in every type of farms and every size categories. For small farms, this support was enough to maintain their operation and production, but it was not enough to improve their production.
As a result of the examinations, which were conducted on the database of the Hungarian FADN system (years between 2002 and 2009), significant differences may be distinguished in the profitability of agricultural enterprises according to types of farming.
The ROE ratio was chosen for a key element of the financial comparison, for which a detailed analysis was conducted based on the data of the different farms. By the results of statistical examinations of the ROE ratio, we could determine the 'winners' and 'losers' of the accession according to types of farming.
Examining the six most important farm types (fieldcrops, horticulture, grapes and fruit producers, dairy farms, cattle, sheep and goat farms, pig and poultry producers (granivores) and mixed farms) the significant expansion of field crop producing farms was determined.
According to the results, it can be stated that the position of the fieldcrop producing farms has been strengthened, and this type of farming can be considered as the most successful sector of the Hungarian agriculture.
The 'winner' position of the fieldcrop producing farms is may be caused by the less market risks, as the storage of the products of this type of farms can be well managed because cereals are non-perishable products. The market possibilities are wider, as the products may be sold at the stock market as well, and besides the mill-industry, the rest of the products may be used in livestock farming sector. Fieldcrops have relatively less fixed costs when compared with livestock farming farm types. In summary, field crop farming is more flexible for changes after unexpected problems (i.e. weather damages), this flexibility may allow the use of different technology options (for example secondary crops).
The relative disadvantages of the livestock sector were also confirmed by these calculations. From the livestock sector, the dairy farms showed the strongest decrease, the share of the cattle, goat and sheep sector has not been reduced, but its share was very low even before the accession. The pig and poultry producer farms also has lost their former presence among the more successful quartile groups (upper-middle and upper 25%), which may be resulted by the lack of supports, the compulsory modernisation processes (for example animal welfare measures) and the market problems.
The 'loser' position of the livestock sector is highly determined by the less flexible production structure, the higher production costs (mostly increased by the high feedingstuff prices) and the quality features of the products, which are below the international average results.
The horticultural farms are also among the 'loser's' group, which is also due to the high production costs, the lack of modernization, the out of date variety structure and quality problems.
A general problem of the sectors belonging to the 'losers' is the lack of investments, the unfavoured financial situation, and the less value added of the products. For improving this situation, the improvement of the cooperation between the producers is inevitable, because without cooperation along the whole supply chain the development process and improving competitiveness will not occur.
